ABSTRACT: Adipose triglyceride lipase (ATGL), a newly identified lipase, is a rate-limiting enzyme for triglyceride hydrolysis in adipocytes. The regulatory proteins involved in ATGL-mediated lipolysis in fat tissue are not fully identified and understood. The G(0)/G(1) switch gene 2 (G0S2) is an inhibitor of ATGL activity by interacting with ATGL through the hydrophobic domain of G0S2. Here, for the first time, we have cloned the coding sequence of G0S2 cDNA for the chicken, turkey, and quail. Sequence comparisons with mammals revealed that the avian G0S2 also have a conserved hydrophobic domain. Avian G0S2 is predominantly expressed in adipose tissues relative to other tested tissues. Within the adipose tissue, G0S2 is expressed 20-fold greater in the adipocyte than in the stromal-vascular (SV) fraction (P < 0.001). Expression of G0S2 mRNA gradually increased during differentiation of chicken adipocytes in culture (P < 0.05). However, there is G0S2 expression in embryonic adipose tissue, SV fraction, and primary preadipocytes before confluence that generally have an increased capacity of cell proliferation, which indicates it has an important role in adipocyte differentiation rather than proliferation. For a better understanding of how G0S2 responds to environmental stimuli, chickens were fasted for 24 h and then refed. Expression of G0S2 in adipose tissue was dramatically decreased (P < 0.05) in the chickens and quail after a 24-h fasting period, and increased to the control level after refeeding. In contrast to G0S2 expression, ATGL expression was induced (P < 0.05) after the 24-h fasting period and rapidly returned to the control level during the refeeding period. These data indicate that changes in lipolytic activities of adipose tissue in vivo can be regulated by G0S2 expression, as an inhibitor of ATGL.
INTRODUCTION
Regulation of lipolytic activities is controlled by complex signals with a modulation of expression of genes and protein activities. Adipose triglyceride lipase (ATGL) catalyzes the initial step of TG hydrolysis (Villena et al., 2004; Zimmermann et al., 2004) . The regulation of ATGL activity is not completely understood yet. Recent studies identified regulatory proteins, G(0)/G(1) switch gene 2 (G0S2) that physically interact with ATGL to activate or attenuate ATGL enzyme activity (Yang et al., 2010) .
The G0S2 gene was initially reported as a gene related to re-entry of cells from the G0 phase into the G1 phase of the cell cycle (Russell and Forsdyke, 1991) . This implied that the G0S2 gene is associated with cell proliferation. However, upregulation of G0S2 expression during the differentiation of 3T3-L1 adipocytes and of the human preadipocyte cell line indicated that its role is not limited to cell proliferation (Zandbergen et al., 2005) .
We previously cloned avian ATGL cDNA . In chickens, the amount of NEFA in the blood was increased after fasting for 24 h, which was accompanied by a dramatic induction of ATGL expression in adipose tissue 
MATERIALS AND METHODS
Animal care and use protocols were approved by The Ohio State University Institutional Animal Care and Use Committee.
Experimental Animals
The sources of tissues and ages of poultry were described in our previous reports ). The adipose tissues were sampled at various developmental ages: embryonic d (ED) 17, and posthatch d (PD) 1, 5, 11, and 33 in a random mixedsex group. For each time point, 4 to 5 animals fed ad libitum were used to collect adipose tissues. For the tissue distribution of G0S2 gene expression, abdominal and subcutaneous adipose tissues, muscle, heart, lung, liver, and kidney were sampled from chickens (P21), turkey (P14), and quail (P21). The tissues were snap frozen in liquid nitrogen and kept at -80°C for further experiments. Randombred control line 2 of turkeys and randombred control line 1 of quail were used to collect adipose tissue samples (Nestor et al., 2002; Liu et al., 2005) . The experimental chickens and quail for the fasting and refeeding studies were described previously in our report ).
Cloning of Chicken, Turkey, and Quail G0S2 cDNA
Total RNA from the adipose tissues of chicken, turkey, and quail was isolated using Trizol (Invitrogen, Carlsbad, CA) following the manufacturer's instructions, and RNA quality was assessed by visualization of ribosomal RNA bands via electrophoresis. Reverse transcription (RT) was performed using 1 µg of total RNA, oligo-dT, and Moloney murine leukemia virus reverse transcriptase (Invitrogen). Reverse transcription conditions for each cDNA synthesis were 65°C for 5 min, 37°C for 52 min, and 70°C for 15 min. These cDNA were used as templates to amplify the fragment of gene covering the entire coding sequences of G0S2 genes for the chicken, turkey, and quail. A set of forward (5′GCCTCAGAACGGAGCTCTTCCT3′) and reverse (5′GCAGCAGAGCCGTGTGCT3′) primers were designed based on chicken G0S2 expressed sequence tag (EST) clones: ChEST165k14, ChEST202p3, and ChEST827f10 obtained from The Institute for Genome Research database (http://www.tigr.org) sequence.
Conditions for RT-PCR were 2 min at 95°C, followed by 40 cycles of 25 s at 94°C, 40 s at 57°C, 40 s at 72°C, and a final extension of 10 min at 72°C in a MJ Research PTC-200 thermal cycler (MJ Research Inc., South San Francisco, CA). The PCR Platinum DNA Taq polymerase (Invitrogen) was used for all PCR reactions. The PCR product was separated by electrophoresis on a 1% agarose gel. The G0S2 cDNA bands of the predicted size (~422 bp) were excised, and the DNA in the gel was extracted using a Qiagen Gel Extraction Kit (Qiagen, Alameda City, CA). The extracted DNA was ligated to the PCR 2.1 vector using the TOPO TA Cloning kit (Invitrogen) according to the manufacturer's instructions. The TOP 10 chemically competent cells (Invitrogen) were transformed with the PCR 2.1 plasmid including the gG0S2 insert. Transformed cells were grown on a kanamycin agar plate containing X-gal. Isolated plasmids from positive colonies were sequenced by The Ohio State University Sequencing Core Facility using an Applied Biosystems 3730 DNA analyzer (Foster City, CA). Turkey and quail G0S2 cDNA were amplified using the gG0S2-forward and gG0S2-reverse primer set, and the PCR products were also cloned and sequenced by the same procedure as for the cloning of chicken G0S2 cDNA.
Stromal-Vascular and Fat Cell Fraction
Fractionation of chicken stromal-vascular (SV) and fat cells (FC) was performed in the following procedure described in reports of Deiuliis et al. (2006 Deiuliis et al. ( , 2008 . After euthanization by CO 2 inhalation, adipose tissue (2 to 3 g) was immediately removed from 20-d-old chickens (n = 4), minced with blades, and incubated with 3.2 mg/mL of collagenase II (Sigma-Aldrich, St. Louis, MO) for 1 h in a shaking water bath (180 rpm, 37°C) to separate individual cells. After the collagenase digestion, the suspension was passed through a 100-µm nylon cell strainer (BD Falcon, Franklin Lakes, NJ) to remove undigested tissue debris. After filtration, floating fat cells were separated from SV fractions by centrifugation at 200 × g for 5 min at room temperature. The top layer FC and the SV pellet were collected for total RNA isolation and consequent quantitative (q) RT-PCR analysis.
Primary SV Cell Culture
Adipose tissue was obtained from 21-d-old chickens. Primary adipocytes were cultured using a modification of a method described previously (Ramsay and Rosebrough, 2003) . Briefly, tissue was minced into very fine Oh et al. pieces with a blade and then incubated with 5 mL of digestion buffer per gram of tissue containing 2 mg/ mL of collagenase I. After 40 min of incubation at 37°C in a shaker (120 oscillations/min), the digested tissue was filtered through nylon screens with 100-µm mesh openings to remove undigested tissue and large cell aggregates. The filtered cells were centrifuged at 500 × g for 10 min at room temperature to separate the floating adipocytes from the pellet of SV cells. The SV cell pellet was washed with Dulbecco's modified Eagle's medium (DMEM), centrifuged (500 × g for 10 min at room temperature), and diluted to 6 × 10 6 cells/ mL in DMEM medium containing 10% fetal bovine serum (FBS). Diluted cells were seeded on 12-well plates at a density of 3 × 10 6 cells/mL in culture medium. Cells were maintained at 37°C in a humidified, 5% CO 2 atmosphere. Cells were maintained in culture medium until 50% confluence. At 50% confluence, the cells were incubated in medium containing 10% FBS, 50 mM linoleic and oleic acids, and 10 µg/mL of insulin in DMEM to induce differentiation. These cells were cultured for an additional 3 d for differentiation. Total RNA was extracted from the cells at d −1 (before differentiation), 0 (inducing differentiation), 1, 2, and 3 (after differentiation) for semi-quantification of ATGL and G0S2 gene expression.
RNA Isolation and qRT-PCR
Tissue samples were homogenized using a Tissuemiser homogenizer (Fisher Scientific, Pittsburgh, PA). Using Trizol (Invitrogen), the total RNA was isolated according to the instructions of the manufacturer, and RNA quality was evaluated via electrophoresis. Samples of cDNA were made by reverse transcriptase using 1 µg of total RNA and Moloney murine leukemia virus RT (Invitrogen). The RT conditions for each cDNA amplification were 65°C for 5 min, 37°C for 52 min, and 70°C for 15 min. Gene expression was quantified using SYBR Green real-time PCR. The qRT-PCR was performed using AmpliTaq Gold polymerase (Applied Biosystems), and SYBR green was used as the detection dye. A combination of 2 primers out of 4 primers (G0S2 F1, 5′-CGGGGCGAAAGAGCTGAG-3′; G0S2 R1, 5′-AGCACGTACAGCTTCACCAT-3′; G0S2 F2, 5′-GCCTCAGAACGGAGCTCTTCCT-3′; G0S2 R2, 5′-GCAGCAGAGCCGTGTGCT-3′) were designed for qRT-PCR of the chicken (F1 and R1), turkey (F2 and R1), and quail G0S2 (F2 and R2). The sequences of primer for fatty acid binding protein 4, delta-like 1 homolog, and β-actin were described previously ). These primers were designed to align with sequences in different exons spanning genomic introns (>1 kb) to avoid the amplification of any genomic DNA that may have been present. Conditions of qRT-PCR were as follows: 95°C for 10 min, 40 cycles of 94°C for 15 s, 60°C for 40 s, 72°C for 30 s, and 82°C for 32 s. Reactions were performed in duplicate 25-µL reactions on an ABI 7300 Real-Time PCR Instrument (Applied Biosystems). The relative level of expression of the target gene (as measured by the ABI software) was calculated using the comparative 2 −ΔΔCt method for relative quantification (Livak and Schmittgen, 2001 ). The mRNA abundance of each target gene was normalized to β-actin as an internal control (housekeeping gene). For the tissue distribution of G0S2 in turkey and quail, PCR amplification of cDNA was carried out in a MJ Research PTC-200 thermal cycler (MJ Research Inc.) for 25, 28, and 31 cycles to get a linear amplification of PCR products with denaturation at 95°C for 25 s, annealing at 60°C for 45 s, and extension at 72°C for 45 s, by using the F2/R1 primers for turkey and F2/ R2 for quail. Beta-actin cDNA was amplified for 20, 23, and 26 cycles with denaturation at 95°C for 25 s; annealing at 60°C for 45 s; and extension at 72°C for 45 s. The PCR products were separated by 1.2% agarose gel electrophoresis and stained by ethidium bromide. The images of PCR products on gels at 28 cycles for G0S2 and 23 cycles for β-actin were captured by a geldocumentation system (Alpha Inotech Corporation, San Leandro, CA).
Bioinformatics, Sequence Analysis, and Statistical Analysis
Homology analysis was performed using a basic local alignment search tool at the National Center for Biotechnology Information (http://www.ncbi.nlm.nih. gov). Sequence alignment and comparison for the G0S2 cDNA and the deduced AA were performed by using the ClustalX multiple alignment software (Thompson et al., 1994) in BioEdit Sequence Alignment Editor (Version 7.0.9.0; http://www.mbio.ncsu.edu/BioEdit/ bioedit.html). Statistical analyses were performed using statistical software programs (SPSS, Chicago, IL, and SAS Inst. Inc., Cary, NC). Comparison of the groups was performed using a 1-way ANOVA. If the P-value was <0.05 in the ANOVA, Tukey's significant difference test was performed. Statistical analysis for the tissue distribution of G0S2 gene expression was performed by a mixed ANOVA model and differences of least squares means.
RESULTS
To clone the full-length of coding sequences of G0S2 cDNA for the chicken, turkey, and quail, a primer set was designed based on the 3 chicken G0S2 EST clones. Using the primer set and adipose tissue cDNA, PCR could successfully amplify the chicken, turkey, and quail G0S2 cDNA. The sequencing analysis of G0S2 cDNA revealed 300 bp of the entire coding sequences for the chicken and 306 bp for the turkey and quail ( Figure  1 ). The coding sequences for chicken G0S2 were 6 bp shorter than the turkey and quail, resulting from deletions of a total of 6 bp in chicken at 2 nucleotide positions (178 to 183) in turkey and quail. The sequences for chicken, turkey, and quail were deposited in the Gen-Bank with accession numbers HM448835, HM448836, and HM448837, respectively. The sequences of G0S2 mRNA in the avian species are very similar in identity with 94% similarity with turkey and quail when compared with the chicken, and 97% similarity in turkey compared with quail G0S2 sequences (Figure 1 ).
Due to a deletion of 6 bp in the chicken cDNA sequences, computer-generated putative G0S2 proteins have open reading frames of 98, 101, and 101 AA for chicken, turkey, and quail, respectively (Figure 2) . Compared with the chicken, the AA sequences for the turkey and quail are 94 and 93% homologous, respectively. Comparisons of the deduced AA sequence with human G0S2 (GenBank protein ID: AAB 04044), chicken, turkey, and quail G0S2 showed 50, 51.8, and 51.8%, respectively. The putative hydrophobic domain, located in residues 32 to 47 of human and mouse G0S2 (GenBank protein ID: NP 032085.1) proteins, binds to the hydrophobic domain of ATGL (Yang et al., 2010) . The hydrophobic domain is also conserved in the avian G0S2 proteins. Interestingly, within the hydrophobic domain, there are variations of 3 hydrophobic AA in the avian species compared with humans and mice. However, these variations occur within a group of hydrophobic AA (Val or Met at residue 28, Leu or Phe at residue 35, and Leu or Ile at residue 40).
Tissue distribution of G0S2 expression for the chicken, turkey, and quail were analyzed by qRT-PCR (Figure 3) . The chicken G0S2 mRNA was highly expressed in the subcutaneous and abdominal adipose tissues (P < 0.001), whereas muscle, heart, lung, liver, and kidney tissues express less G0S2 mRNA ( Figure 3A) . Data on semiquantitative RT-PCR show that relative amounts of turkey and quail G0S2 mRNA in subcutaneous and abdominal adipose tissues are much greater than other tissues ( Figure 3B ). In addition, considerable amounts of G0S2 mRNA were also found in the heart and muscle tissue for turkey and quail.
Because of different densities of adipocytes and preadipocytes, fractionation of cells in adipose tissue could be accomplished by centrifugation after the collagenase digestion. Floating fat cells and the SV fraction containing mostly preadipocytes in the cell pellet were separated. To validate effective separation of SV and FC fraction, expression of specific markers for chicken preadipocytes or adipocytes were measured by quantitative real-time PCR. First, a well-known preadipocyte marker, the delta-like 1 homolog gene, was expressed 5-fold greater (P < 0.01) in the SV than FC fraction ( Figure 4A ). Second, fatty acid binding protein 4, serving as an adipocyte marker, was expressed in the FC fraction 2.5-fold greater (P < 0.01) than those of the SV fraction ( Figure  4B ). These data indicate successful fractionation of cells in the adipose tissue. Along with adipocyte and preadipocyte markers, expressions of ATGL and G0S2 genes were measured ( Figure 4C and 4D) . The Gallus gallus adipose triglyceride lipase (gATGL) mRNA expression was about 20-fold greater in FC compared with SV cells (P < 0.005), confirming the result in our previous report ). Expression of the G0S2 gene in the FC fraction was about 20-fold greater than that of the SV fraction (P < 0.005).
To measure the temporal expression of ATGL and G0S2 during adipocyte differentiation, chicken primary preadipocytes were cultured and differentiation was induced by adding insulin and fatty acids. From 1 d before differentiation to 3 d after initiation of differentiation, cell densities and accumulation of lipid droplets were carefully monitored to relate the expression of ATGL and G0S2 genes with the timing of cell proliferation and appearance of lipid droplets. The levels of G0S2 expression were low at d −1, 0, and 1, when the cells were proliferating as indicated by increasing cell density to nearly confluence. Thereafter, concomitant to the appearance of lipid droplets and increasing the size and number of lipid droplets, G0S2 mRNA expression increased (P < 0.05) during d 2 to 3. However, ATGL expression was not changed over the time points of differentiation ( Figure 5) .
To investigate the temporal expression of G0S2 and ATGL during in vivo adipose development, subcutaneous adipose tissues collected from ED 17, and PD 1, 5, 11, and 33 were used for qRT-PCR (Figure 6 ). When compared with ED 17, ATGL mRNA abundance dramatically increased at PD 1 (P < 0.05) and decreased at PD 5, 11, and 33. However, G0S2 expression in ED 17 and PD 1 was at low levels, but had no differences.
To investigate whether ATGL and G0S2 expression in adipose tissue can be regulated by different nutritional conditions, chickens and quail were fasted for 24 h and fed thereafter. Quantitative real-time PCR analysis showed that ATGL expression was increased by 5-fold for chickens and 8-fold for quail (P < 0.05) after 24 h of fasting, but after refeeding ATGL expression decreased to the baseline expression seen during the control time point (Figure 7A and 7C) . Opposing ATGL expression, G0S2 expression in adipose tissue was decreased (P < 0.05) after the 24-h fast and increased to baseline expression levels observed at the control time point upon refeeding ( Figure 7B and 7D) .
DISCUSSION
Avian G0S2 is a small protein with 50 to 52% homologies to human G0S2 protein. Within the avian species, turkey and quail G0S2 proteins have a 93 and 92% homology with chickens. Human and mouse G0S2 proteins contain a central conserved hydrophobic domain at residues 27 to 42, which interacts with the patatinlike domain of ATGL protein to inhibit ATGL activity (Yang et al., 2010) . The first one-half of the avian G0S2 protein containing the hydrophobic domain has very high homology, whereas the second one-half has deletions and variations in AA compared with the human and mouse. The avian G0S2 proteins also have a conserved hydrophobic domain with 3 AA substitutions (Val/Met at residue 28, Leu/Phe at residue 35, and Leu/Ile at residue 40) within the group of hydrophobic AA. Within avian species, most of the variations and deletions in the AA sequences were found in the second half of the avian G0S2 proteins, indicating a low evolutionary pressure to maintain similarities that might be translated to a minimal role of the second half in the function of avian G0S2. In support of this, deletion of the last one-third of mouse G0S2 could maintain interaction with ATGL protein and attenuated ATGL activities (Yang et al., 2010) . However, deletion of the hydrophobic domain of mouse G0S2 protein abolished interaction with ATGL protein, resulting in the inability to inhibit ATGL activity (Yang et al., 2010) . The conserved hydrophobic domain of avian G0S2, together with conservation in the patatin domain in avian ATGL , indicate the binding of 2 proteins is important in regulation of ATGL-mediated lipolysis.
Like predominant expression of the G0S2 gene in adipose tissue of mice (Zandbergen et al., 2005) , our qRT-PCR analysis showed that G0S2 mRNA abundance was greatest in the subcutaneous and abdominal adipose tissues. Considering the exclusive expression of ATGL in adipose tissue ), the predominant expression of G0S2 in adipose tissue may counterbalance ATGL-mediated lipolysis in response to anabolic conditions. Interestingly, relatively high levels of G0S2 expression were found in the hearts of turkeys and quail but not in chickens. Regarding fatty acids as major energy substrates in the heart, ATGL-mediated lipolysis contributes to providing energy for cardiac function. In support of this, ATGL deficiency in mice and mutations of the human ATGL gene cause cardiac dysfunction with increased amounts of fat in the heart of ATGL-deficient mice and humans (Haemmerle et al., 2006; Fischer et al., 2007) . Therefore, it is logical to assume that maintaining G0S2 gene expression in the heart allows preparation for the negative regulation of ATGL-mediated lipolysis of triglycerides stored in lipid droplets of the cardiac cells in response to certain conditions.
Because G0S2 was initially discovered as an induced gene during the G0/G1 phase of the cell cycle, the expression of G0S2 was investigated in the primary cells during the proliferation and differentiation stages. After seeding of the chicken primary preadipocytes, the cells usually recover from stresses such as the process of collagenase digestion and adaptation to in vitro culture conditions. After the recovery period, cells with an initial seeding density at 30% confluence proliferate and eventually reach full confluence. At −1 d before differentiation when the primary chicken preadipocytes are actively proliferating, the expression of G0S2 was quite low compared with the increasing levels of G0S2 during the differentiation. Expression of G0S2 gradually increased during differentiation by increasing the size and number of visible lipid droplets, reaching 2.87-fold at 3 d after adipocyte differentiation. Upregulation of G0S2 expression was also reported during the adipogenesis of 3 immortalized adipocyte cell lines: mouse 3T3-L1 preadipocytes, human SGBS preadipocytes and T37i, a mouse brown adipocyte cell line (Zandbergen et al., 2005; Yang et al., 2010) . These in vitro and in vivo data indicate that G0S2 expression is regulated during adipocyte differentiation and associated with lipid accumulation. Gene expression was reported as a ratio to β-actin expression. Each bar represents mean and SEM (n = 4). Statistical significance by Student's t-test is indicated: **P < 0.01; ***P < 0.005 (SV vs. FC).
In general, increasing cell number in adipose tissue results from the proliferative activities of preadipocytes rather than adipocytes. One might think if expression of G0S2 is tightly related to cell proliferation, G0S2 expression would be greater in SV cells. However, 20-fold greater G0S2 expression in fractionated fat cells compared with SV cells indicates an important role of G0S2 in mature adipocytes. In addition, reduced G0S2 expression in adipose tissue at the embryonic stage, containing a relatively large population of immature adipocytes and preadipocytes with an increased rate of cell proliferation, further indicates that G0S2 expression was not strongly correlated with cell proliferation, but with the degrees of adipocyte maturation or differentiation.
As a given role of an ATGL inhibitor, G0S2 induction associated with the appearance of lipid droplets in adipocytes indicate G0S2 induction could be related to the accumulation of triacylglycerol during the differentiation. In fact, insulin added to the media for adipogenic differentiation induced G0S2 expression in 3T3-L1 adipogenesis and T37i cell in culture (Yang et al., 2010) . Although ATGL expression is positively correlated with degree of lipid accumulation in the adipocytes because of triglyceride substrate availability, insulin decreases ATGL expression in adipocytes (Kralisch et al., 2005; Kershaw et al., 2006; Kim et al., 2006 ; Values for ATGL with different letters were different by ANOVA (P < 0.05). Deiuliis et al., 2008 ). In the current study, the insulin in the differentiation media could induce G0S2 expression without increasing ATGL expression. In this adipogenic condition, an increased amount of G0S2 could counterbalance the ATGL activity to decrease ATGLmediated lipolysis, favoring lipid accumulation in the adipocytes during differentiation.
In agreement with our previous finding , fasting followed by refeeding chickens resulted in dynamic changes in ATGL gene expression; fasting increased and refeeding decreased ATGL gene expression in adipose tissue. Unlike changes in mRNA expression, induced ATGL protein during fasting slowly decreased but remained relatively high over the refeeding time points compared with control time points . The changes in amount of ATGL protein were not correlated with changes in NEFA; the increased NEFA during fasting period quickly decreased back to the normal concentrations as quickly as 4 h after refeeding when the ATGL protein remains increased ). This discrepancy between amounts of ATGL protein and NEFA during refeeding period led us to hypothesize that activity of remaining ATGL protein can be regulated by posttranslational modification such as phosphorylation of ATGL or other mechanisms. Unlike hormone-sensitive lipase, which is activated by protein kinase A by phosphorylation, ATGL can be phosphorylated by protein kinase A, but not to be activated (Zimmermann et al., 2004) . So far, there is no evidence to support the regulation of ATGL activity by direct modification of ATGL protein. However, recent discovery of G0S2 function as an inhibitor of ATGL protein led us to investigate the expression of G0S2 during fasting and refeeding to relate with amounts of NEFA and ATGL protein.
In contrast to what was observed for ATGL, fasting decreased and refeeding increased expression of G0S2 expression in adipose tissue of chickens and quail. Decreased G0S2 expression during fasting could reduce the inhibitory effect of G0S2 on ATGL activity and thereby further enhance the activity of ATGL. The rapid rebound of G0S2 expression during the refeeding period could effectively inhibit the remaining ATGL protein and reduce ATGL-mediated lipolysis, resulting in a decrease in the amount of NEFA in the blood. The results of this study indicate that regulation of G0S2 expression controls ATGL-mediated lipolysis in adipose tissue.
In summary, the G0S2 cDNA were cloned and sequenced for the chicken, turkey, and quail. Avian G0S2 proteins also have a conserved hydrophobic domain that was known to be required for the interaction and inhibition of ATGL activity. Association of G0S2 expression with lipid accumulation, but not with proliferation in vitro and in vivo, indicates G0S2 expression is more closely related to adipocyte terminal differentiation and the accompanied increase in lipid metabolism. In addition to the induction of ATGL during the fasting period, the reduction of G0S2 expression could allow ATGL to fully be activated to further increase lipolysis as evidenced by increased NEFA concentrations . More important, 4-h refeeding after a 24-h fasting decreased NEFA to the control concentrations, although the amount of ATGL protein remained increased. This can be explained by the finding that G0S2 expression increased back to the control levels 4 h after refeeding, which might inactivate remaining ATGL protein after refeeding. Our findings provide new insight into the current knowledge of the regulation of lipolysis and future applications in reducing fat accretion by enhancing lipolysis in animals and humans.
